Mediators of hypersensitivity and inflammatory cells in the pathogenesis of bronchial asthma.
The events which lead to airway narrowing in bronchial asthma are complex. There is little doubt that mast cell-derived pharmacological agents are involved, at least in part, in the initiation of the asthmatic response. However, the inflammatory response which follows mast cell activation might have more relevance to the daily pattern of asthma than the direct effects of mediators on bronchial tissue. Although the IgE mediated release of mediators from sensitized mast cells seems to play a role in pathogenesis in some individuals for some of the time, there is now increasing awareness that mast cells are also triggered by a number of non-immunological stimuli such as exercise/cold air, infection and agents which activate the complement system. Mast cell mediators are either pre-formed within granules or generated from membrane-bound phospholipids. The pre-formed mediators include histamine, various chemotactic peptides including ECF-A and the high molecular weight neutrophil chemotactic factor (NCF), proteases, glycosidases, and the heparin proteoglycan. The membrane-derived agents include the lipoxygenase products (e.g. LTB4 and the "SRS-A" leukotrienes-LTC4/D4/E4), prostaglandins and thromboxane in addition to the PAF-ace-tether (AGEPC). The mediators are diverse both in chemical composition and modes of actions. However, many of the pathological features of bronchial asthma can be explained on the basis of their recognised actions. These can be summarised as follows. Bronchial smooth muscle constriction (histamine, LTC4, LTD4, LTE4, PGF2 alfa, PGD2 and PAF); mucosal oedema (increased permeability--histamine, LTC4, LTD4 and PAF; vasodilation--PGD2, PGE2); mucous plugging (histamine, mono-HETEs and LTC4); inflammatory cell infiltrate (NCF, ECF-A peptides, HETEs, LTB4 and PAF); desquamation of epithelium (proteases, glycosidases, together with lysosomal enzymes, and basic proteins derived from neutrophils and eosinophils). It is likely that mild, easily reversible, episodic asthma is due largely to bronchial smooth muscle contraction whereas the late sustained response is more indicative of an inflammatory response, and dependent on the infiltration of neutrophils and eosinophils as the result of mediators which recruit and activate leucocytes. Much of the evidence for this is based on the demonstration that NCF concentrations in the serum are elevated during early and late phase, antigen- and exercise-induced asthma. Moderate to severe asthma is likely to be largely dependent on a subacute/chronic inflammation of the bronchi with eosinophils and mononuclear cells being prominent.(ABSTRACT TRUNCATED AT 400 WORDS)